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Abstract 
Small scale, local demonstrations of which the outcomes are considered to be only appropriate within a specific context occur
quite often in the field of city logistics. Various local demonstrations usually show a solution’s technical and operational 
feasibility. These often subsidized demonstrations do not have long-term potential due to the lack of thought on their business 
models, i.e. the financial feasibility. To make a solution really work in practice a viable business model is required. By using 
the business model canvas, this paper discusses the business aspects that need to be considered when implementing or scaling 
up city logistics solutions. The findings are based on the results of one solution from the CITYLOG project; i.e. the Bentobox, a 
modular pack station for parcel (B2C) and shop (B2B) deliveries. The field demonstrations clearly show improvements on 
operational efficiency, flexibility and environmental impact. However, in order to realize these results in practice, the business 
models of the pilot organizations show that change is required in terms of operational activities, resources and partners. 
Furthermore, as the value proposition towards the customer does not directly improve, negative changes in the cost structure, 
such as investment costs need to be compensated by sufficient operational efficiency to scale the solution. The positive results 
for society do not result in financial benefits for the logistics operator. Reasoning based on the value proposition shows the 
potential for the Bentobox (in a shared system). 
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1. Introduction 
Urban freight transport is usually recognized for its unsustainable impacts on the quality of life in cities. It adds 
to congestion, nuisance, bad air quality and CO2 emissions. Although it is widely acknowledged that city logistics 
activities are crucial for a city to function in the first place – as a location where people, goods, and services come 
together – a more efficient urban freight transport system could reduce its negative impacts. The problems in city 
logistics are not new, and solutions have been demonstrated. Many initiatives in urban areas have been tried out in 
practice, but large scale, and long term implementations are scarce (see Quak, 2008). Many solutions and policy 
reactions often focus on decreasing the negative impacts of urban freight transport, rather than on developing a 
more efficient urban freight transport system. As well, since many of these effects are felt at a city level, many 
solutions and regulations that have been tried and demonstrated, are only concentrated on limited regional scale. 
As a result, the outcomes are considered to be only appropriate for the demonstrated city and not applicable to 
other cities or regions. Large scale implementations of city logistics solutions are scarce. 
In addition, the approach of different actors that initiate solutions differs. Local authorities initiate solutions and 
policy measures from a regional perspective, whereas carriers operate on a geographical larger scale. As a result, 
carriers face all kinds of local regulations and solutions that differ per region, making their activities less efficient. 
Often these solutions require, or even depend on, the cooperation of carriers, even though the solutions increase 
their operational costs (Quak, 2008). At the same time, many of the solutions that are initiated by carriers are not 
noticed at a city level (Quak, 2012). Next to these familiar city logistics issues, there has been a spectacular 
increase in the number of home deliveries over the last decade due to the exponential growth of e-commerce in 
recent years. This adds to the problems logistics service providers already experience in city logistics, since the 
percentage of successful home deliveries is relatively low, as well as to the problems that unloading vehicles cause 
for other traffic participants and safety issues in areas where a lot of people live.  
As a result, it is very difficult to operate these activities as efficient and sustainable as desirable. Receivers are 
often not at home during time of delivery and the carrier has to visit the address a second, or even a third time – not 
to mention the returns that carriers have to collect, due to e-commerce sales. The CITYLOG project recognizes the 
problems with home deliveries and has, among other things, developed and tested a solution that could reduce the 
number of unsuccessful deliveries as well as improve city logistics activities concerning store deliveries. In the 
CITYLOG project, this solution was actually tested in a field demonstration.  
A lot of city logistics initiatives are subsidized. Striking is the fact that many of these initiatives are granted only 
a short live, since these are often terminated after subsidies end. Many initiatives, and studies, aim at 
demonstrating the technical or operational feasibility of a certain city logistics solution, whereas the economic 
feasibility is often not taken into account (see Quak, 2011). As long as the value of the benefits for each actor 
remains unclear, the willingness to continue the solution (after an initial test or demonstration) with own 
investments is often lacking. As a result, these demonstrations barely move to long-term improvements.  
To make a real transition in urban freight transport practices, a viable business model for a solution, i.e. 
economic feasibility, is necessary (see Quak & Tavasszy, 2011). It is often difficult to draw conclusions on the 
long-term business potential of a solution, because evaluations are, 1) based on a small scale pilot, 2) based on 
specific circumstances (city, location, customers, operator, vehicle fleet) and 3) often focus on the operational and 
technical aspects, and neglect the financial feasibility. Therefore, this contribution discusses the results of these 
tests (the operational and technical feasibility), but emphasizes the financial feasibility of the concept using 
business model analysis. This contribution first explains the different solutions that were developed in the 
CITYLOG project. Next, we discuss one solution in particular; i.e. the Bentobox. We go into details on the 
different field tests and evaluate the business aspects of the various usages using business model analysis. Finally, 
we elaborate on the value proposition of this solution and formulate conclusions.  
2. Citylog solutions 
The CITYLOG European project, started on January 2010 and finished December 2012, is a focused research 
collaborative project co-funded by the European Commission under the Seventh Framework Programme, Theme 7, 
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Sustainable Surface Transport”. The CITYLOG project is supported by EUCAR, the European Council for 
Automotive R&D (see for all results: www.city-log.eu/en/dilaverables). CITYLOG’s main aim was to improve 
both the sustainability of urban freight deliveries as well as increase the efficiency of the urban logistics activities. 
CITYLOG’s solutions focused especially on urban parcel deliveries. In the CITYLOG project three solutions have 
been developed and tested in practice: 
x Logistic oriented infomobility services - this solution includes four telematics developments, i.e. the pre-trip 
planner, the enhanced maps, the dynamic navigator, and the last mile parcel tracking device (see also Quak, 
2012).  
x Innovative vehicle technologies - this transshipment solution includes the development of delivery van, a 
freight bus and a load unit. The idea is that the freight bus can carry three load units for transport activities 
outside the city and the van can carry one load unit for the inner-city transport. The load unit can easily be 
transferred from the bus to the van (and visa versa for returned (empty) units).  
x A mobile container solution called the Bentobox. This third solution can be characterized as a mobile pack-
station with removable trolleys. The remaining part of this paper is limited to this Bentobox solution only. 
These solutions were developed and tested in three CITYLOG field tests; in Berlin the Bentobox was tested. In 
Lyon and in Turin the Bentobox and the transshipment solution were tested. The infomobility services were 
simulated but not actually tested. Next to technical and operational aspects that were trialled in field tests, the 
project’s aim has been to analyze if and how the solution could be successfully implemented after the project (i.e. 
without EU subsidies). Hence, the long term business potential of the solutions. In this paper we focus on the 
business analysis for the implementation of the Bentobox solution. We discuss the methodology applied for this 
analysis, the analysis itself (using the business model canvas and calculating the business case) and finally we 
discuss the applicability of the results and the conclusions for CITYLOG’s Bentobox solution. 
3. The Bentobox solution 
The Bentobox is developed in CITYLOG as a mobile pack-station with removable trolleys. The use of the 
Bentobox de-synchronizes the delivery process. As a consequence, interaction between the transport operator and 
final customer is no longer required. The operator can move parcels during non-peak periods into the city centre, 
whereas the final receiver can take the parcels or entire trolleys at a different, preferred time. The last mile parcel 
tracking device notifies the receiver if a parcel has been delivered in the Bentobox. The residents and shop owners 
can also deliver parcels to the Bentobox, in that case the logistics operator is notified. The Bentobox consists of 
two elements: a fixed docking station containing a user interface and control unit and a chassis divided into six 
modules in which a moveable and transportable trolley can be locked (see Fig. 1). The idea is that an operator can 
already fill the trolleys in its warehouse, and then transport the trolleys to the Bentobox docking station. Next, the 
delivery (or collection) at Bentobox can take place in a short time period, which should result in time-savings for 
the operator, as well as an increasing number of successful deliveries. During CITYLOG the Bentobox was tested 
in two different logistics concepts: 
1. as a consolidation hub and transshipment location for an operator (transshipment between vans and bikes) in 
Berlin, and 
2. as a receiving point for storing deliveries (for both single parcels as well as full trolleys) in Lyon and Turin. 
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Fig. 1. Impression of the Bentobox 
3.1. The Bentobox as consolidation hub  
The Bentobox has been tested in Berlin by Messenger Transport + Logistik GmbG (Messenger). Messenger, a 
city courier service, transports items from documents to EURO-pallets. Their vehicle fleet consists of cars, bikes 
and cargo bikes (see Fig. 2). Messenger has many point-to-point deliveries in the dense areas of Berlin. Messenger 
tested the Bentobox during two months in the test area, Steglitz / Friedenau. This area has a high concentration of 
retailers and small-scale tradesmen. Two cargo bikes and two light commercial vehicles were involved in the test 
scenario. The integration of the Bentobox in Messenger’s operations resulted in the de-coupling of the delivery (or 
collection) process, which resulted in a larger working area for the bike couriers. 
 
 
Fig. 2. Vehicle Fleet Messenger and the Bentobox 
 
Urban area Berlin
Test site area
car
 bike 
Urban area Berlin
car
Initial situation BentoBox situation  
Fig. 3. Integration of the Bentobox in the delivery process (before and after) 
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Fig. 3 shows how the logistics concept changed due to the use of the Bentobox. In the new situation the courier 
driver by van delivers the parcels for test area to the Bentobox. From there bike couriers deliver the parcels to the 
addressees. Due to the use of the Bentobox the bike couriers can make more deliveries and pick-ups, because they 
can use the limited bike capacity as well as their time better; i.e. no long trips from Messenger’s warehouse to the 
area where deliveries / collections have to be made but short trips to the Bentobox, from where vans take the pick 
ups and bring the deliveries. Instead of point-to-point delivery (by van), parcels can be temporally placed in the 
Bentobox. In this way, more movements become suitable for bike couriers (see Fig. 3). Notice that in this logistics 
concept, the Bentobox is used by one company only (i.e. Messenger). 
3.2. The Bentobox as B2B delivery/collection point  
In Lyon and Turin, the Bentobox has been tested by the logistics operator TNT for approximately six weeks. 
The Bentobox was placed in a shopping mall for B2B (business to business) deliveries and collections (see Fig. 4). 
Several customers of TNT, with a shop in the mall, were involved in the tests. In the initial situation, TNT 
delivered directly to the stores, whereas during the CITYLOG field tests TNT delivered to the Bentobox, from 
where the shop owners collected the parcels on a daily basis. Returned items were placed in the box by the stores, 
and TNT picked these up the next day. The stores received individual usernames and passwords to access the 
Bentobox. Face to face interaction with the TNT driver was no longer required for deliveries or collections. The 
customers received a pre-alert from the TNT depot by e-mail or SMS about the shipments that were sent that day. 
Later, the customer received a message from the Bentobox software to inform them that the parcel was delivered 
(or collected) by the operator. 
 
 
Fig. 4. Bentobox for B2B deliveries 
4. Business aspects evaluation 
The field tests showed that the Bentobox was both technical and operational feasible, to improve urban 
deliveries and collections. However, this does not imply that the concept would naturally be implemented in 
practice. City logistics literature and research shows plenty of examples of solutions that are technical and 
operational feasible, but are not brought in practice (on a large scale). Therefore, we analysed the Bentobox 
solution’s feasibility from a business perspective. The purpose of this evaluation was to see how the conclusions on 
technical and operational improvements could result in a positive business case for the company, group of 
companies or public – private cooperation that could invest in further development and final implementation of 
their logistical concept.  
As point of departure for the business aspects analysis, we used both the Berlin test with Messenger as main 
user, and the Lyon and Turin test with TNT as main user. The business aspect analysis contains two parts. First we 
used the Business Model Canvas (based on Osterwalder, 2010 and Turblog, 2011) to evaluate how the Bentobox 
could create value, or in other words: to evaluate how the use of the Bentobox can contribute to the value 
proposition of its user (see also Fig. 5). To analyse which business aspects change due to the use of the Bentobox 
solution, we compared the business model of the initial situation with the business model of the CITYLOG 
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solution is used. Osterwalder’s business model canvas initially contains nine building blocks showing different 
elements that together lead to a value proposition. Starting at the right-hand side (see Fig. 5) the business model 
canvas examines the ‘customer’ in three blocks, i.e. customer relationships, customer segments and the channels. 
This right-hand side basically shows who the customer is for a certain product or service (customer segments), how 
these customers are reached (channels) and the type of relationship the company has with the customers. Together 
these three blocks result in a revenue stream for the company. Next, the left-hand side shows the elements that are 
necessary to actually make a product or create a service. The left-hand side shows which partners are used, what 
activities are undertaken and which resources are used to make a product or create a service. These blocks 
eventually show for what costs a product or service can be made. 
 
Key activities 
What key activities do our value 
propositions, distribution 
channels, customer relationships 
and revenue streams require?
Customer relationships
What type of relationship is 
established between the 
organisation and the customer? 
What type of relationship does 
each of the Customer Segments 
expect? 
Cost structure
What are the costs associated with the business model? 
Which key resources and key activities are most expensive? 
Revenue streams
For what value are the customers willing to pay? 
For what do they currently pay? How are they paying? 
How would they prefer to pay? 
Key partners
Who are the organisation’s key 
partners and suppliers? 
Which key resources are we acquiring 
from partners? 
Which key activities do partners 
perform?  
Customer segments
 For whom is the organisation 
creating value? 
Who are the most important 
customers? 
Key Resources 
What key resources do our 
value propositions, distribution 
channels, customer relationships 
and revenue streams require? 
Channels
How do the customer segments 
want to be reached? 
How does the organisation reach 
the customer now? How are the 
channels integrated? 
Externalities 
Which environmental and societal 
impacts does the business model 
cause? 
Value proposition
What value does the organisation 
deliver to the customer? 
Which one of our customer’s 
problems are we helping to solve? 
Which customer needs are we 
satisfying? 
 
Fig. 5. Business Model Canvas for City Logistics (Turblog, 2011) 
The value proposition is centrally located in the business model canvas, between the operations on the left and 
the customer on the rightThis block shows how the operations undertaken result in value for the customer. Fig. 5 
also shows a tenth block, that is normally not included in Osterwalder’s business model canvas, i.e. the 
externalities (or: the value proposition to society). In TURBLOG this 10th block is added to the model to capture 
the externalities of city logistics. The structure of the Business Model Canvas helps to analyze which aspects 
change when the CITYLOG solution is implemented, as well as to show how these changes result in a better value 
proposition for the customer (which might increase revenue streams), in a better value proposition for society, or 
maybe leads to changes in costs, or a combination of these effects. In this paper we discuss the changes for the 
operations (left side of the canvas), the customer (right side of the canvas), the value proposition (middle of the 
canvas) and finally, we analyze the associated cost and revenue streams. Basically, this business aspect analysis 
shows whether the Bentobox solution is likely to be implemented (i.e. decrease in costs, an increase in revenue or 
both), or not. 
Next, we calculated the actual business case for several scenarios in which the Bentobox was used. The 
qualitative information collected for the business model canvas is of great value for the quantitative analysis; the 
business case. The left hand side of the business model canvas represents the costs and the right hand side shows 
where revenue is generated. Where the Bentobox solution leads to a change in the business model, the effects are 
quantified in terms of costs and revenue. The purpose is to assess whether the Bentobox solution is or could be 
beneficial. Assumptions for large scale implementation are taken into account. 
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5. Bentobox: value proposition and business case 
5.1. The Bentobox as consolidation hub 
We first examine the changes from Messenger’s point of view, in the case where the Bentobox is used as a 
consolidation hub for transshipment activities between vans and bikes and temporarily storage, as was tested in the 
Berlin field test. We start from the right-hand side, i.e. the customer.  
Customer. The right side of the business model of Messenger rarely changes in cases where Messenger 
implements the Bentobox as consolidation hub. The service Messenger offered in the initial situation, delivering or 
collecting parcels at or from customers, is essentially similar in the Bentobox situation. The only change is that the 
customer might notice is related to the channel it is reached by. Relatively more customers receive their packages 
by bike courier instead of a commercial vehicle driver.  
Operations. On the left-hand side of the business model canvas, the integration of the Bentobox leads to 
significant changes for Messenger. First, locations are needed to place and use the Bentobox(es). Ideally, one 
would be located in the city centre, where there is a high amount of shipments. Messenger estimates that it can use 
about five Bentobox locations around the centre of Berlin, in order to be able to efficiently deliver all (small) 
packages by bike in Berlin’s city centre. However, since the volume in their own network is too low to make use of 
the full capacity of the boxes, these have to be used together with other companies (i.e. new partners). The 
resources of Messenger’s subcontractors also change. As each Bentobox location extends the range for bike 
couriers, more cargo bikes are needed, while the use of vans could be further minimized. Additional handling 
activities are required to use the Bentobox. Also, the planning process and routes change as the Bentobox locations 
are added as consolidation locations.  
Value Proposition. Now, based on the changes on the left and right-hand side of the business model canvas, the 
question is whether we see differences in the value proposition (either for customers or for society) due to the use 
of the Bentobox in the logistics model. Improved service quality is expected as bike couriers are faster in urban 
areas. In addition, the decrease in the use of commercial vehicles leads to less congestion and fewer emissions in 
the city centre. These effects can be considered in the externalities box, as a value proposition for society (in 
particular the residents in Berlin’s city centre), but could also be added to the value proposition of Messenger in 
terms of: high quality and environmental friendly delivery (which is in their mission statement).  
Cost and revenue streams. We discuss the costs and the changes in more detail, since these numbers are used 
later for the calculation of the business case. The main costs related to the concept are investment and maintenance 
costs of the Bentobox, as well as the rent for the location. The investment costs are estimated to be EUR 20,000, 
which can be depreciated over 5 years, resulting in EUR 4,000. Maintenance costs and repair services are 
estimated at EUR 3,000 per year (since the box is relatively new, and is located outside in public space). The 
location costs are about yearly costs per m² in Berlin City West is EUR 1,500, in Berlin City East is EUR 700 and 
in surrounding areas EUR 240, and approximately 13m² for the Bentobox and 6m² for parking is needed. Other 
costs include training courses for the couriers, adjustment of the planning software and insurance costs for 
storaging parcels. In terms of operational costs, time savings are perceived because of faster and combined delivery 
routes. Finally, based on the operational tests, Messenger expects to handle 20% more shipments by bikes (there 
are initially 500 shipments per week in City West, 400 in City East and 100 in each of the five surrounding areas). 
Due to the change in resources required, Messenger expects to lower the price that is paid to the subcontractors by 
15% The initial price paid to the subcontractors is about € 6 per shipment.  
Fig. 6 summarizes the changes in the business model canvas for the Berlin situation in which Messenger uses 
the Bentobox for consolidation. The elements that changed between the normal situation and the situation in which 
the Bentobox is used are coloured in orange. The elements that are not affected are in blue. 
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Fig. 6. BMC for the Bentobox as consolidation hub 
Based on the changes in the business model canvas, we calculate the costs and revenues for different scenarios 
in which the Bentobox would be used in Berlin (Fig. 7). These scenarios vary from the situation that was actually 
tested during the field test in Berlin, i.e. scenario 1, to other scenarios in which more Bentoboxes are used (either 
owned or rented), based on estimates of Messenger on their potential use of the Bentobox in their logistical 
concept. Based on Fig. 7’s results, it becomes clear that the rent for the location heavily contributes to the total 
cost, especially when the Bentobox is placed in City West (scenario 1) or City East (scenario 2). The prime 
locations ensure optimal use of the Bentobox as consolidation hub though, because many deliveries are within this 
area. However, in both scenarios the business case is near break-even. Investments in a Bentobox outside the city 
centre seem to be not profitable, because the operational benefits do not compensate the costs of investment 
(although these investment costs are lower than in the centre). Messenger’s volume (delivered and collected) 
outside the city centre is too low. Therefore, the business case can only be positive for these locations outside the 
city centre, if the Bentobox is shared with other partners. The Bentobox is developed to make sharing easy, it is 
possible to dock trolleys of different operators in the docking station. These partners have to be found, however. 
Sharing the costs of the five additional Bentoboxes results in positive business cases (see Fig. 7, scenarios 4 and 
5). The more partners, the more positive the estimated results are for Messenger. However, such a partnership is 
difficult to organise, especially when there are more than two partners required. For example, it is expected that 
operators are not willing to share their competitive advantage. Also, in case of a joint investment, difficulties could 
arise with regard to the layout of the Bentobox. A possible solution would be that another partner owns the 
Bentobox and independently exploits the use of it to several operators. This is calculated in scenario 5 where 
Messenger has a rental contract for the use of five additional Bentoboxes. The investment for the Bentobox in City 
West remains the same. The owner of the other five Bentoboxes may be a commercial partner, the local authority, 
or established through a public private partnership. The rental price is set at EUR 1.50 per locker per day and a 
119 Hans Quak et al. /  Procedia - Social and Behavioral Sciences  125 ( 2014 )  111 – 124 
total of 25 lockers per day (times 365) is taken into account. With a weekly volume of 100 in each area (14 per 
day) it is assumed that Messenger would need on average five lockers per day in each of the five areas outside the 
city centre. This is calculated, taking into account that one locker can be used more than once a day and that 
several shipments, for example envelopes, can be bundled in one locker. In addition, a yearly fee of EUR 1,000 
euro for maintenance and services is added to he costs of the Bentobox in the surrounding areas. This results in a 
positive business case, with almost EUR 20,000 benefits per year. The results in scenario 5 strongly depend on the 
number of lockers required per day and on the rental price per locker. When we vary the numbers of lockers 
needed per day, the business case is still positive up to 60 lockers a day. In addition, the results for Messenger 
increase when the rental price per locker per day is lower than EUR 1.50. 
 
 
Fig. 7. Business case results: Bentobox as consolidation hub in Berlin 
5.2.  The Bentobox as B2B delivery/collection address 
Next, we examine the changes from TNT’s point of view, in case the Bentobox is used as a delivery and / or 
collection address in B2B deliveries to stores, based on the experiences in the Lyon and Turin field tests. 
Unfortunately, it was not possible to test B2C (business to consumer) deliveries during these field tests. This 
business model analysis and where we see changes due to the use of the Bentobox starts again from the right-hand 
side of the business model canvas (see Fig. 5), i.e. the customer.  
Customer: The Bentobox concept changes the channel by which the TNT customers are reached. Instead of 
personal delivery, the parcels are stored in the Bentobox, which is located at a central point in a designated area, 
such as a shopping mall. However, this does have an effect on the type of customer that can be reached by the 
Bentobox solution. The size and the value of the parcels for example, have to be in an acceptable range for the 
customer to be willing to store and pick-up the parcels from the Bentobox. In terms of relationships, the customers 
are informed on the delivery and collection by an email and SMS service on a daily basis. Face-to-face contact is 
no longer required.  
Operations: The activities performed by the TNT operator change. Instead of direct delivery to the store, the 
driver places the trolleys in the Bentobox. Ideally, this decreases the lead time per delivery. Moreover, the handling 
operations in the central warehouse change, since the parcels have to be screened and selected for suitability (in 
size and value) for the Bentobox and loaded in the Bentobox accordingly. The TNT back office would have to 
integrate the SMS/EMAIL-service in their activities. For all these changes in the activities, the TNT staff needs 
training. In terms of resources, TNT would require Bentoboxes at shopping malls with a sufficient amount of TNT 
customers for the consolidation of parcels. If there are not enough TNT customers in one shopping mall for the 
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consolidation of parcels, partners may be required for the investment, location and security of the Bentobox. The 
Bentobox requires a proven security system and an updated software system for the information service for the 
customer.  
Value Proposition: In terms of service level, the advantage of the Bentobox concept is that customers have more 
flexibility in the collection (or delivery) of parcels. On the other hand, the collection requires more effort for the 
customer as it does not take place directly at the shop, but at a different location in the shopping mall. Whether the 
increased flexibility outweighs the value of direct delivery is influenced by the weight, size and frequency of the 
delivery and the distance between the receiver and the Bentobox. Due to the change in the activities performed by 
the operator and the time of activities (i.e. shift prior to rush hour), traffic is less disrupted by the parked TNT 
delivery van and fewer emissions are expected. This leads to a reduction in negative externalities that are of value 
to traffic participants, inhabitants and for the accessibility of the area. 
 
 
Fig. 8. BMC for the Bentobox as B2B delivery/collection address 
Fig. 8 shows the business model canvas for TNT where they use the Bentobox for delivery and collection of 
Business to Business (B2B) deliveries in a shopping mall. The elements that changed between the normal situation 
and the situation in which the Bentobox is used are coloured in orange. The elements that are not affected are in 
blue. 
Cost and revenue streams: The main infrastructure investments are in relation to the Bentobox itself, the 
security cost (cameras) and software adaptations. Furthermore, a training session is required for the drivers in order 
to get a good understanding of the Bentobox. Other recurring costs are the operating costs relating to the security 
cameras, maintenance costs and insurance costs. Time savings, and thereby staff cost savings, can be realized as 
the driver does not need to visit each office separately and an overall decrease in handling time (trolley transfer 
instead of individual packages), as well as direct loading of the Bentobox in TNT’s warehouse. Before the tests it 
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was expected that revenue streams might change (increased flexibility for stores, and deliveries are available 
before the working day starts). However, based on the field tests, we do not expect revenue streams to change. 
Shop owners, at this moment, are not willing to pay extra for the increased flexibility as it does not outweigh the 
increased effort that is required for the collection of parcels at the Bentobox themselves. Maybe, the receivers 
require a lower price per delivery / collection, because they have to retrieve their own goods from the Bentobox; 
and the reasoning might be that shop owners are only willing to do so if they receive part of the efficiency gains 
TNT can get due to for example shorter delivery times. Fig. 9 shows the calculated costs and revenues for different 
scenarios. 
In Fig. 9, the business case of one operational Bentobox is provided. Operational in this sense means that the 
Bentobox is part of the normal delivery round process of a driver. The change  in the delivery process of the driver 
is that they deliver Bentobox trolleys to a Bentobox location in a shopping mall, instead of delivering parcels to 
individual customers in the shopping mall. The number of parcels that can be delivered through the Bentobox 
solution is dependent of the number of drawers of the Bentobox trolleys. In the business of the Bentobox as B2B 
delivery/collection address we analysed three scenarios: a Bentobox with 36, 24 and 16 drawers. For simplicity, 
the number of drawers is equal to number of customers. In reality, also other aspects, such as usage ratio, double 
usage per days, etcetera could be considered. When looking at the costs related to the Bentobox, it can be 
concluded that the main cost is related to the Bentobox itself (approximately 30%) and the maintenance cost 
(approximately 20%). As a result of the decrease in handling time, personnel cost can be decreased by 
approximately 80% (for the deliveries and collections that are made via the Bentobox), which makes the personnel 
cost approximately 30% of the Bentobox solution. In terms of sales, a logistics operator may need to decrease the 
sales price of Bentobox-delivery, as customers’ need to retrieve their own goods from the Bentobox. Therefore, in 
the business case we looked at the difference in profitability when decreasing the base sales price by 20% and 
40%. In Fig. 9, the ‘profitability’ of the solution in two different sales price scenarios is provided in comparison to 
the baseline situation. From Fig. 9, it can be concluded that in the baseline sales price, the Bentobox is more 
profitable than the type of delivery that is done nowadays (without Bentobox), but only when the Bentobox has at 
least 24 drawers. This implies that the solution will only be profitable in cases where a sufficient number of stores 
are willing to participate. When decreasing the price by 20%, the Bentobox with 24 drawers is not profitable 
anymore in comparison to the baseline. With a 40% decrease in sales price, only the Bentobox with 36 drawers 
(and therefore, a minimum of 36 customers) is an interesting option. 
 
 
Fig. 9. Business Case results Bentobox as B2B delivery/collection address 
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Concluding, the Bentobox could be a cost-efficient logistics solution as an operator could realise significant 
reductions in handling time. Nevertheless, a customer may not necessarily be willing to pay for the increased effort 
that is required for the collection of parcels. Therefore, a logistics operator could consider a sales price reduction 
when introducing the Bentobox concept, but should make careful calculations before implementing sales price 
changes. Also considerations with respect to number of drawers should be made when designing the Bentobox. 
Note that for a situation in which the Bentobox is used for B2C deliveries as well, efficiency gains might arise due 
to fewer failed deliveries (i.e. receivers that were not at home), which is not the case in this B2B situation – since 
all store owners can receive their parcels during opening hours in the baseline situation. In that situation different 
calculations should be made. 
6. Discussion: value proposition and the Bentobox 
The Bentobox’s value proposition differs for the way it was used in Berlin and in Turin and Lyon. For the 
Berlin case, we hardly see any change in the right-hand side of the business model canvas, i.e. the customers 
blocks. Messenger still delivers and collects parcels at the final customer, only more customers are reached by 
bikes. The use of the Bentobox as consolidation hub affects the actual operations of Messenger; the bike couriers 
can make more deliveries and collections per hour. This implies that the value that is created here is not so much 
value for the customers of Messenger, but for society / the city of Berlin and its residents. This value will be higher 
in cities with streets that are difficult to navigate by vans, but easier with cycles/tricycles/on foot, e.g. historical 
cities with narrow streets. It might add value for residents living in pedestrian areas that are currently only visited 
by logistics operators during small time-windows for their home-deliveries (although, this is only a niche market).  
The Lyon / Turin case is different: in this case the customer is affected. Stores do no longer directly receive 
deliveries from TNT, but customers are supposed to collect the goods at the Bentobox themselves. In cases where 
the box is positioned at a good location, the logistics operator could reduce costs due to time-savings during the 
deliveries (many deliveries can be made at once in the Bentobox) and the period of the day – outside peak hours, 
which reduces driving time. However, it is expected that these customers (i.e. stores in a shopping mall) may 
request a lower price, because they have to collect their goods themselves from the Bentobox. In the current 
situation their goods are delivered in the store. Some customers (e.g. most B2B customers), whereas other types of 
customers (probably B2C customers) might be prepared to pay a higher price (for example customers that are 
never at home during day and see this as a better solution than waiting at home until the logistics operator arrives). 
The added value might thus be very different from customer to customer.  
Based on the different uses of the Bentobox in the tests, several ideas were raised to improve the value 
proposition for a logistics operator (being Messenger, TNT, or another operator) using the Bentobox. The ‘best 
way’ to use the Bentobox is in a combination of what was tested in Berlin and Lyon/Turin as well with B2C 
possibilities. This would result in good utilization of the Bentobox and therefore more likely return on investment 
(of the box and location). In this way, three different clients could be served using one Bentobox. For all these 
customer-groups are different value propositions: 
1. Stores: stores can be supplied by using the Bentobox. Value proposition (in case the box is located at a good 
position): faster deliveries at times no store-staff is available (off peak) at lower costs for stores (similar to the 
use in Lyon and Turin).  
2. Courier services: this can be similar like the use in Berlin, but also for example in a shopping area to deliver the 
store from such a box by one courier walking in the shopping area doing deliveries from and to the box, instead 
of with a van / truck. Advantage is that the truck can be used for driving. Value proposition: better utilization of 
motorized equipment and higher efficiency of courier (either bike or foot).  
3. B2C home deliveries: some customers are probably willing to pay for a delivery to the box, since they know 
then that their delivery is available at the time they can pick it up. Next, reduction in failed deliveries (because 
someone is not at home) reduces costs for the logistics operator as well (so even if B2C customers are not 
willing to pay, it might provide a value proposition for the logistics operator). Note, the use of the Bentobox is 
not the only solution for reducing failed B2C deliveries, but should be one of the several options a customer 
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could choose to receive its delivery most preferably. There are many different options for reducing the "not at 
home" deliveries: 
a. Drop off points (in a kiosk) -‘manned’ drop off point where you have the service of someone assisting you, 
which for some customers might be a more added value than an unmanned drop off point.  
b. Make a new appointment (for example on Saturday). 
c. Drop at another address, for example, a neighbour. 
d. The Bentobox (or existing solutions such as the DHL Packstation or other concept) – an unmanned drop-off 
point.  
Advantage of an unmanned drop-off point (for example the Bentobox) is that these are accessible 24/7. The 
Bentobox should not be the only solution: the option a customer prefers might depend on age, distance to where 
you work/live/travel, location of the Bentobox, etc. The main difference between the existing systems such as 
the Packstation, and the Bentobox is that most current solutions are solutions for a single logistics operator. 
Therefore, these solutions can only be situated on private property. A concept like the Bentobox could be placed 
into public space, as it provides an open solution. However, how ‘open’ the solution is, is still the question. 
Logistics operators might not like to cooperate with direct competitors in these Bentoboxes, whereas 
cooperation with retail stores or supermarkets is often no problem. The other difference between concepts like 
the Packstation and the Bentobox is how it is operated; the Bentobox uses trolleys instead of a fixed station, 
which allows for preloading in the operator’s depot and therefore faster handling times for the logistics operator 
at the box. This does not influence the final customer, but might give a different value proposition for the 
logistics operator. 
4. B2B deliveries to small enterprises. The concept is a mix of 1) and 3): tour operators and lawyers could for 
example also be delivered using a Bentobox (and might be interested). In the tests the focus was on stores, but if 
a box would be placed in for example a large office building, maybe other customers could be attracted. 
Advantage for these customers is that the deliveries they are receiving are less bulky than store deliveries, and 
therefore easier to retrieve from the Bentobox by themselves. 
The combination of different customers and value propositions requires a flexible box, of which the used 
trolleys can differ per location (i.e. in the case many B2C deliveries are made at a location, another layout is 
required than for the use of the box for store-deliveries or transhipment purposes). Flexible Bentoboxes can be 
easily adapted to (very) local circumstances; if in a certain area customers are changing, by changing trolleys, the 
same box can still be used and adapted to the changes. 
Based on the field tests we found the several characteristics relevant for locating a Bentobox:  
x Security (high/low value product: the higher the value, the more secure the place should be).  
x Accessibility (for operator and customers) 
x One important lesson that follows from the field tests is that the location of the box should be ‘good’. From 
society point of view: you should locate the Bentobox where people already go or pass by (fuel station, train 
station, university) which is also accessible after 18:00 and during the weekends. You do not want to create 
additional traffic. The acceptable distance (for a customer) depends on the frequency, weight, size of 
delivery, value of the product. 
x Accessibility for operator means also: easy to ‘refill’ the Bentobox: easy to approach the Bentobox with a 
van, load/unload trolleys or parcels without driver having to walk a long distance. During the field test in 
Turin, for example, was the Bentobox located inside a shopping mall on the second floor. This location was 
good accessibility from the customer point of view (i.e. a shop), but very bad from a logistics operator point 
of view (it took up to 45 minutes to get all the trolleys to the Bentobox). 
x Frequency of use: if you have to pick up your packages on a daily base (e.g. B2B consumers), the Bentobox 
should not be placed too far from the consumer.  
x Indoor (train station/metro) versus outdoor (requires different boxes).  
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It is not likely that an operator is willing to share the Bentobox with its direct competitors (because then there is 
no competitive advantage, so why invest in it). An operator, for example TNT, could share the box with a 
supermarket (i.e. not a direct competitor). Another option exists: when the public authority (or an independent third 
party) would be the owner of the box, and allows operators to use it. Public authority could be willing to invest in 
it, in order to prevent a chaotic growth of several boxes that are owned by different operators. TNT would be 
willing to use it, if the public authority owns it, next to its own network. From local authorities’ point of view the 
“open solution” is a critical issue. Such an open solution could be used in public space, which is not desirable for a 
private solution, since the risk exists that this would result in a mess of different boxes in public space. The idea of 
an open solution is that a third party (or local authority) provides a basic infrastructure that is adjustable to all kinds 
of usage with a shift in time between “supply and demand”. How to exploit this kind of boxes is the key point to 
success. For a logistics service provider there is a huge difference in sharing the infrastructure with different 
services or with a direct competitor, but it is not excluded. It all depends on who needs to make the investment for 
the box (see also the calculated business cases). It will then depend on the contract between owner of the box and 
companies using the box, which might be exclusive or not. 
7. Conclusions 
The use of business model analysis helps to evaluate a city logistics solution for its financial feasibility. This 
enables us to see where and how a solution, that is operational and technical feasible, might be brought in practice. 
Using the business model analysis for city logistics initiatives clearly demonstrates the actual value proposition of 
a solution; and whether there is a real value proposition for customers, or especially a proposition to society. For 
the last case it will be a challenge to make this solution work in practice (for a longer period), unless someone (or 
an organization based on its environmental role in society, or the local authorities in order to achieve their 
sustainability objectives) is willing to pay for this value proposition to society. Keeping the insights in mind that 
can be achieved by the business model analysis, it might be easier to actually manage the required transition to 
actually get the city logistics solution implemented.  
The example of the Bentobox shows how it is possible to have different value propositions for a solution. 
Although, there are positive business cases for both the situations in which the Bentobox is used as a consolidation 
centre for bike deliveries as well as for making store deliveries, it is not obvious that it will be actually 
implemented by one company. The Bentobox solution might be very useful for contributing to solve city logistics 
issues due to decoupling delivery and collection. The analysis showed that the main challenges exist in finding the 
right customers as well as the right governance model in case more logistics operators (or other parties) use the 
Bentobox(es). 
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